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Description
Field of the Invention

[0001] The present invention relates to the technical
field of wireless communications and particularly to a
method, system and apparatus for sending and acquiring
reestablishment information.

Background of the Invention

[0002] In a future mobile communication system, e.g.,
aBeyond Third Generation (B3G) systemoralLong Term
Evolution-Advanced (LTE-A) system, higher peak data
rates and cell throughput will be offered and also a larger
bandwidth will be required, but at present there are few
unallocated bandwidths below 2GHz, so a part or all of
the bandwidth required for the B3G system has to be
sought in a higher frequency band, e.g., above 3GHz.
The higher the frequency band is, the faster an electric
wave will be attenuated, and the shorter distance it will
travel over, so a larger number of Evolved NodeBs
(eNBs) are required to ensure seamless coverage in the
same area, which will undoubtedly increase network de-
ployment cost due to the typically expensive eNBs. In
order to address the issues of network deployment cost
and coverage, various manufactures and standardiza-
tion organizations come to research the introduction of
a Relay Node (RN) to a cellular system for coverage im-
provement.

[0003] Fig.1isanetworkarchitecture ofthe LTE-A sys-
tem with an RN deployed, where the RN is wirelessly
connected with a Donor Evolved Node B (DeNB) which
functions as a proxy. The RN accesses to core network
via a donor cell managed by the DeNB without a direct
wired interface with the core network, and each RN can
control one or more cells. In this architecture, an interface
between a User Equipment (UE) and the RN is referred
to as a Uu interface, and an interface between the RN
and the DeNB is referred to as a Un interface.

[0004] An X2 handover is divided into three phases
comprising handover preparation, handover execution
and path switch (i.e., handover completion) as illustrated
in Fig.2. The handover preparation phase is initiated by
a source eNB which select a target eNB. A handover
request acknowledgement message carries a handover
command message generated by the target eNB and is
forwarded to the UE by the source eNB, as illustrated in
Fig.3.

[0005] Inarelayscenario, the DeNB reads an identifier
of a target cell in a handover request message and for-
wards the handover request message to the correspond-
ing target eNB after receiving the handover request mes-
sage.

[0006] Inahandover procedure, after selecting the tar-
get cell, in order to increase the success rate of the UE
reestablishment to another cell, the source eNB can fur-
ther prepare Radio Resource Control (RRC) reestablish-
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ment information of other cells served by the target eNB
besides the target cell and include the prepared RRC
reestablishment information in an RRC context Informa-
tion Element (IE) in the handover request for an X2
handover or in a Source To Target Container IE of the
handover required message for an S1 handover.
[0007] Inordertoincrease the handover success rate,
when the source eNB prepares the RRC reestablishment
information of the target cell, it can prepare reestablish-
ment information of cells served by multiple target eNBs
in parallel, and generate multiple handover request mes-
sages and send the multiple handover request messages
to the corresponding target eNBs. Thus if the UE fails to
handover to one of the eNBs, then when it tries to rees-
tablish to another eNB, the reestablishment procedure
is very likely to succeed if this eNB has previously re-
ceived ahandoverrequest. Multiple handovers in parallel
can increase the handover success rate of the UE when
there are more overlapping coverage areas among sev-
eral eNBs.

[0008] The RRC reestablishment information of a cell
generally includes a key and an integrity check code as-
sociated with the cell. When the UE selects a specific
cell to perform RRC reestablishment, it will report an in-
tegrity check code corresponding to the cell, and a target
eNB compares the integrity check code reported by the
UE with its own stored integrity check code and can allow
an access of the UE to the cell if the integrity check codes
are consistent.

[0009] Inthepriorart, the source eNB need not prepare
reestablishment information of its own cell but will calcu-
late an integrity check code and verify the UE only if the
UE perform RRC reestablishment to its own cells.
[0010] The inventors have found during making of the
invention the following technical problems in the prior art:
[0011] In the relay scenario, for a handover of the UE
from the RN to the target eNB, if the handover of the UE
fails, then the UE is very likely to select a cell of the DeNB
serving the RN to perform reestablishment and even pos-
sibly select a cell of another RN served by the DeNB to
perform reestablishment, but the DeNB has no RRC re-
establishment information of the DeNB cells and the oth-
er RN served by the DeNB has no RRC reestablishment
information of its own cells, so the reestablishment may
fail when the UE selects one of these cells to perform
reestablishment.

[0012] Similarly, for a handover of the UE from the
source eNB to the RN, when the handover fails, if the UE
selects a cell of the DeNB serving the RN or a cell of
another RN served by the DeNB to perform reestablish-
ment, and the DeNB has no RRC reestablishment infor-
mation of the cell managed by itself and the other RN
served by the DeNB has no RRC reestablishment infor-
mation of the cell managed by itself, then the cell rees-
tablishment may fail

[0013] The document ERICSSON: "Stage-2 descrip-
tion of relaying into 36.300", 3GPP DRAFT R2-103437,
discloses a Donor eNB (DeNB) serving a relay node
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(RN). In case a RN is involved in a handover procedure,
the DeNB of the RN relays the appropriate S1 messages
between the RN and the MME and the X2 messages
(e.g. the HANDOVER REQUEST message including
RRC reestablishment information) between the RN and
the target eNB.

Summary of the Invention

[0014] Embodiments of the invention provides a meth-
od and apparatus for sending RRC reestablishment in-
formation so as to address the problem in the prior art of
the impossibility for an RN to report RRC reestablishment
information of a cell managed by a DeNB and/or by an-
other RN served by the same DeNB.

[0015] Embodiments of the invention provide a method
according to claim 1 and an apparatus according to claim
8 for acquiring RRC reestablishment information so as
to increase the reestablishment success rate to a cell.
[0016] A method for acquiring RRC reestablishment
information includes:

receiving, by a DeNB, a handover request message;

parsing, by the DeNB, handover preparation infor-
mation in the handover request message to obtain
RRC reestablishment information of one or more
cells; and

selecting, by the DeNB, RRC reestablishment infor-
mation of a cell managed by the DeNB from the ob-
tained RRC reestablishment information and storing
the selected RRC reestablishment information.

[0017] An apparatus for acquiring RRC reestablish-
ment information includes:

a handover request receiving unit configured to re-
ceive a handover request message;

a reestablishment information parsing unit config-
ured to parse handover preparation information in
the handover request message to obtain RRC rees-
tablishment information of one or more cells; and

areestablishmentinformation storing unit configured
to select RRC reestablishment information of a cell
managed by its own from the obtained RRC rees-
tablishment information and to store the selected
RRC reestablishment information.

[0018] In the invention, the DeNB need parse the
handover preparation information in the handover re-
quest message after receiving the handover request
message and store the obtained RRC reestablishment
information of the cell managed by the DeNB. Thus, if a
UE is reestablished to the cell managed by the DeNB
upon handover failure, then the reestablishment success
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rate to the cell managed by the DeNB can be greatly
increased because the DeNB has the RRC reestablish-
ment information of the cell managed by itself.

Brief Description of the Drawings
[0019]

Fig.1 is a schematic diagram of an E-UTRAN net-
work architecture including an RN in the prior art;
Fig.2 is a schematic diagram of an X2 handover pro-
cedure in the prior art;

Fig.3is aschematic diagram of an X2 handover prep-
aration procedure in the prior art;

Fig.4 is a schematic flow diagram of a method ac-
cording to an embodiment of the invention;

Fig.5 is a schematic flow diagram of another method
according to an embodiment of the invention;
Fig.6Ais a schematic diagram of a handover accord-
ing to a first embodiment of the invention;

Fig.6B is a schematic diagram of a handover accord-
ing to a second embodiment of the invention;
Fig.6C is a schematic diagram of a handover accord-
ing to a third embodiment of the invention;

Fig.6D is a schematic diagram of a handover accord-
ing to a fourth embodiment of the invention;

Fig.7A is a schematic structural diagram of a system
according to an embodiment of the invention;
Fig.7B is a schematic structural diagram of another
system according to an embodiment of the invention;
Fig.8 is a schematic structural diagram of an appa-
ratus according to an embodiment of the invention;
and

Fig.9 is a schematic structural diagram of another
apparatus according to an embodiment of the inven-
tion.

Detailed Description of the Embodiments

[0020] The embodiments and/or examples of the fol-
lowing description which are not covered by the append-
ed claims are considered as not being part of the present
invention. In order to increase the success rate of rees-
tablishment of a UE to a cell, embodiments of the inven-
tion provide a method for sending RRC reestablishment
information and a method for acquiring RRC reestablish-
ment information, and in the methods, when an RN pre-
pares RRC reestablishmentinformation, it prepares RRC
reestablishment information of a cell managed by the
DeNB serving the RN and/or by another RN managed
by the same DeNB in addition to RRC reestablishment
information of the target celland sends the prepared RRC
reestablishment information to the DeNB over a hando-
ver request message. The DeNB need parse handover
preparation information in the handover request mes-
sage and store the obtained RRC reestablishment infor-
mation of the cell managed by itself.

[0021] Referring to Fig.4, a method for sending RRC
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reestablishment information according to an embodi-
ment of the invention particularly includes the following
steps:

Step 40: receiving, by an RN, a cell measurement
report reported from a UE;

Step 41: determining, by the RN, a cell with the same
eNB identifier of the RN according to the received
cell measurement report and preparing RRC rees-
tablishment information of the cell; and

Step 42: sending, by the RN, a handover request
message carrying the prepared RRC reestablish-
ment information to the DeNB serving the RN.

[0022] In the step 41, the RN determines the cell with
the same eNB identifier of the RN according to the re-
ceived cell measurement report particularly as follows:
[0023] For each cell measurement result in the cell
measurement report, the RN determines whether first 20
bits of a cell identifier in the cell measurement result is
the same as the eNB identifier of the RN and determines
a cell corresponding to the cell identifier as the cell with
the same eNB identifier of the RN when the determination
is positive.

[0024] Correspondingly, when a target RN receives
the handover request message carrying a target cell
identifier and RRC reestablishment information, it will not
consider it as an abnormal condition, and the target RN
stores the RRC reestablishment information and replies
a handover request acknowledgment message to the
node sending the handover request message, where the
target cell identifier is an identifier of a cell which is not
managed by the RN, and the RRC reestablishment in-
formation is RRC reestablishment information of the cell
managed by the RN.

[0025] Referring to Fig.5, a method for acquiring RRC
reestablishment information according to an embodi-
ment of the invention particularly includes the following
steps:

Step 50: receiving, by a DeNB, a handover request
message;

Step 51: parsing, by the DeNB, handover prepara-
tion information in the handover request message to
obtain RRC reestablishment information of one or
more cells; and

Step 52: selecting, by the DeNB, RRC reestablish-
ment information of a cell managed by the DeNB
from the obtained RRC reestablishment information
and storing the selected RRC reestablishment infor-
mation.

[0026] Preferably, after obtaining the RRC reestablish-
ment information of the one or more cells, the DeNB can
determine whether the obtained RRC reestablishment
information includes RRC reestablishment information
of a cell managed by an RN served by the DeNB and
send the handover request message to the RN when the
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determination is positive. Preferably, before the DeNB
sends the handover request message to the RN, the
DeNB can modify the target cell identifier in the handover
request message to an identifier of a cell managed by
the corresponding RN, and of course this modification
can be skipped.

[0027] Furthermore, after the DeNB receives the
handover request message, if the DeNB itself is not a
target node, then it forwards the handover request mes-
sage to the target node which is a node managing a cell
corresponding to the target cell identifier carried in the
handover request message.

[0028] Preferably, before the DeNB sends the hando-
ver request message to the RN and/or the target node,
the DeNB can delete from the handover request mes-
sage information of a cell unrelated to the node receiving
the handover request message to thereby save signaling
overhead. The information of the cell includes RRC re-
establishment information.

[0029] In this method, the DeNB returns a handover
request acknowledgement message to a source node
particularly in the following three schemes:

[0030] In afirst scheme, ifthe DeNB is the target node
which is the node managing the cell corresponding to the
target cell identifier included in the handover request
message, then the DeNB performs access control ac-
cording to the handover request message and sends the
handover request acknowledgement to the source node
sending the handover request message. If RRC reestab-
lishment information carried in the handover request
message received by the DeNB includes RRC reestab-
lishment information of a cell which is not managed by
the DeNB, then it will not be considered as an abnormal
condition, and the RRC reestablishment information of
that cell can be ignored.

[0031] The source node here is a source eNB or a
source RN.
[0032] Inasecond scheme, if the target node is an RN

served by the DeNB, then the DeNB forwards a handover
request acknowledgement message sent from the target
node to the source node sending the handover request
message after receiving the handover request acknowl-
edgement message.

[0033] The DeNB selects one handover request ac-
knowledgement message from received handover re-
quest acknowledgement messages sentfromall ora part
of specific RNs after receiving the handover request ac-
knowledgement messages and forwards the selected
handover request acknowledgement message to the
source node sending the handover request message,
where the specific RNs are RNs to which the DeNB sends
the handover request message; or

[0034] The DeNB forwards all the received handover
request acknowledgement messages to the source node
sending the handover request message.

[0035] The source node here is a source eNB or a
source RN.
[0036] In a third scheme, if the target node is another
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eNB, then the DeNB forwards a handover request ac-
knowledgement message sent from the target node to
the source node sending the handover request message
after receiving the handover request acknowledgement
message; or

[0037] The DeNB selects one handover request ac-
knowledgement message from received handover re-
quest acknowledgement messages sent from the target
node and all or a part of specific RNs after receiving the
handover request acknowledgement messages and for-
wards the selected handover request acknowledgement
message to the source node sending the handover re-
quest message, where the specific RNs are RNs to which
the DeNB sends the handover request message; or
[0038] The DeNB forwards all the received handover
request acknowledgement messages to the source node
sending the handover request message.

[0039] The source node here is a source RN.

[0040] After the other eNB receives the handover re-
quest message and when RRC reestablishmentinforma-
tion carried in the handover request message includes
RRC reestablishment information of a cell which is not
managed by the other eNB, the other eNB will not con-
sider it as an abnormal condition, and can ignore the
RRC reestablishment information of that cell and return
a handover request acknowledgement message to the
DeNB.

[0041] In the second or third scheme, the DeNB can
select one handover request acknowledgement mes-
sage from the received handover request acknowledge-
ment messages in such a selection method that the
DeNB selects a handover request acknowledgement
message with the largest number of accepted Evolved
Universal Terrestrial Radio Access Network Radio Ac-
cess Bearers (E-RABs) or a handover request acknowl-
edgement message returned from the most lightly loaded
RN among all the received handover request acknowl-
edgement messages.

[0042] Preferably, afterthe DeNB returns the handover
request acknowledgement message to the source node,
the DeNB will receive uplink data and/or downlink data
of a UE forwarded by the source node and store the uplink
data and/or the downlink data.

[0043] Furthermore, if the DeNB forwards only one
handover request acknowledgement message to the
source node, then the DeNB can further forward the up-
link data and/or the downlink data forwarded by the
source node to the node returning the handover request
acknowledgement message. Ifthe DeNB forwards all the
received handover request acknowledgement messag-
es to the source node, then the DeNB can forward the
uplink data and/or the downlink data forwarded by the
source node to all the nodes returning the handover re-
quest acknowledgement messages.

[0044] The invention will be detailed below.

[0045] A main idea of the invention lies in that when a
source RN prepares reestablishment information, it pre-
pares reestablishment information for cells of a DeNB
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and of another RN managed by the DeNB in addition to
acell of atarget eNB. When the DeNB forwards a hando-
ver request, the DeNB parses and stores the reestab-
lishment information of its own cell at least and sends
the handover request to the RN to which the reestablish-
ment information relates.

[0046] The source RN can distinguish between a cell
managed by the DeNB and that managed by the other
RNs according to first 20 bits of a cell identifier measured
and reported by a UE.

[0047] Embodiments of the invention are as follows:

First Embodiment (X2 Handover):

[0048] As illustrated in Fig.6A:

Step 1: a source eNB sends a handover request
message carrying RRC reestablishment information
of cells to a target DeNB. Since the source eNB can
not distinguish between an RN cell and a DeNB cell,
it may prepare RRC reestablishment information of
some cells served by the DeNB and/or cells of some
RNs served by the DeNB when preparing the RRC
reestablishment information.

Step 2: the target DeNB sends the handover request
message to a target RN, e.g., RN1 as illustrated,
according to a target cell identifier in the handover
request message after receiving the handover re-
quest message.

[0049] The target DeNB further performs the following
operations (which will be also applicable when the target
cell is a cell of the DeNB):

[0050] ThetargetDeNB parses atleasthandover prep-
aration information (e.g., an RRC Context IE) in the
handover request message after receiving the handover
request message and stores at least RRC reestablish-
ment information of a cell managed by the target DeNB
ifthere is the RRC reestablishment information of the cell
managed by the target DeNB.

[0051] Optionally, if the source eNB also prepares
RRC reestablishment information of a cell of another RN,
then the target DeNB also forwards the handover request
message to the related RN, e.g., RN2 as illustrated.
[0052] When the target DeNB forwards the handover
request message to the other node, the target DeNB can
delete information of a cell unrelated to the other node
from the handover request message as signaling optimi-
zation, for example, the target DeNB can delete the RRC
reestablishmentinformation of the cell of the target DeNB
and the cell of RN2 from the handover request message
sent to the target RN1.

[0053] Whenthe DeNB forwards the handoverrequest
message to RN2, the DeNB can not change the target
cell identifier in the handover request message, that is,
maintain the target cell in the handover request message
as a specific cell of RN1; or the DeNB can change the
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target cell identifier in the handover request message,
that is, modify the target cell identifier in the handover
request message to an identifier of a specific cell of RN2.
[0054] Step 3:if the target cell in the handover request
message received by the RN is not a cell managed by
the RN but the RRC reestablishmentinformationincludes
information of its own cell; or if the target cell in the hando-
ver request message received by the RN is a cell man-
aged by the RN but the RRC reestablishment information
includes information of another cell than its own cell, then
the RN will not consider it as an abnormal condition, and
can ignore the RRC reestablishment information of that
cell and return a handover request acknowledgement
message to the DeNB.

[0055] Step 4: the target DeNB can: (a) forward to the
source eNB the handover request acknowledgement
message returned from the target RN1 after receiving
the handover request acknowledgement message; or (b)
decide which one of the handover request acknowledge-
ment messages returned from a part of all of the RNs to
be forwarded to the source eNB after receiving the
handover request acknowledgement messages, where
a decision criterion can be that the target DeNB deter-
mines which one of the RNs accepts the largest number
of E-RABs according to these handover request acknowl-
edgement messages or determines the most lightly load-
ed RN according to information exchanged via an X2
interface, and thus forwards to the source eNB the hando-
ver request acknowledgement message returned from
the determined RN; or (c) send the received handover
request acknowledgement messages to the source eNB
serially.

[0056] If the target DeNB forwards only one handover
request acknowledgement message to the source eNB,
then the target DeNB further forwards downlink data
and/or uplink data forwarded by the source eNB to the
node returning the handover request acknowledgement
message. If the target DeNB forwards all the received
handover request acknowledgement messages to the
source eNB, then the target DeNB forwards downlink da-
ta and/or uplink data forwarded by the source eNB to all
the RNs returning the handover request acknowledge-
ment messages.

[0057] For all the foregoing scenarios (a), (b) and (c),
the DeNB stores the downlink data and/or the uplink data
forwarded by the source eNB. Thus the loss of user data
can be alleviated when a UE performs reestablishment
to the cell of the DeNB upon a handover failure.

[0058] Step 5:ifthe source eNB receives one handover
request acknowledgement message, then it sends a
handover command therein to the UE. If the UE tries to
perform reestablishment to RN2 or DeNB upon a hando-
ver failure to the target RN1, then RN2 or DeNB initiates
a path switch procedure to a core network upon success-
ful reestablishment.

[0059] If the source eNB receives multiple handover
request acknowledgement messages, then the source
eNB decides a handover command in which one of the
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handover request acknowledgement messages to be
sent to the UE. The target eNB initiates a path switch
procedure to the core network upon successful handover
of the UE.

Second Embodiment:

[0060] As illustrated in Fig.6B:

Step 1: a source RN1 prepares RRC reestablishment
information of a cell with the same eNB ID of the RN in
addition to RRC reestablishment information of a cell of
a target eNB when preparing RRC reestablishment in-
formation, and sends a handover request message car-
rying the prepared RRC reestablishment information to
a DeNB serving the RN.

[0061] The source RN1 preparesthe RRC reestablish-
ment information of such a cell with the same eNB ID of
the RN that can be determined by a measurement report
reported from a UE.

[0062] Step 2: the DeNB sends the handover request
message to the target eNB (the eNB here can also be
an RN served by the DeNB) according to a target cell
identifier in the handover request message sent from the
RN after receiving the handover request message.
[0063] The DeNB further performs the following oper-
ations (which will be also applicable when the target cell
is a cell of the DeNB or a cell of another RN served by
the DeNB):

[0064] TheDeNB parses atleasthandover preparation
information (e.g., an RRC Context IE) in the handover
request message sent from the RN after receiving the
handover request message and stores at least RRC re-
establishmentinformation of a cellmanaged by the DeNB
ifthere is the RRC reestablishment information of the cell
managed by the DeNB. If there is RRC reestablishment
information of a cell of another RN, then the DeNB for-
wards the handover request message to the related RN,
e.g., RN2 as illustrated.

[0065] Whenthe DeNB forwards the handoverrequest
message to the other node, the DeNB can delete infor-
mation of a cell unrelated to the other node from the
handover request message as signaling optimization.
For example, the DeNB can delete the RRC reestablish-
ment information of the cell of the DeNB and the cell of
RN2 from the handover request message sent to the tar-
get eNB.

[0066] Whenthe DeNB forwards the handoverrequest
message to RN2, the DeNB can not change the target
cell identifier in the handover request message, that is,
maintain the target cell in the handover request message
as a specific cell of the target eNB; or the DeNB can
change the target cell identifier in the handover request
message, that is, modify the target cell identifier in the
handover request message to an identifier of a specific
cell of RN2.

[0067] Step 3: if the target cell in the handover request
message received by RN2 is not a cell managed by RN2
but the RRC reestablishment information includes infor-
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mation of its own cell, then RN2 will not consider it as an
abnormal condition, and return a handover request ac-
knowledgement message to the DeNB.

[0068] Step 4: if the RRC reestablishment information
in the handover request message received by the target
eNB includes information of another cell than its own cell,
then the target eNB will not consider it as an abnormal
condition, and can ignore the RRC reestablishment in-
formation of that cell and return a handover request ac-
knowledgement message to the DeNB.

[0069] The foregoing steps 3 and 4 may not be per-
formed temporally in a strict sequential order.

[0070] Step 5:the DeNB can: (a) forward to the source
RN1 the handover request acknowledgement message
returned from the target eNB after receiving the handover
request acknowledgement message; or (b) decide which
one of the handover request acknowledgement messag-
es returned from the target eNB and a part or all of the
RNs to be forwarded to the source RN1 after receiving
the handover request acknowledgement messages,
where a decision criterion can be the same as that in the
step 4 of the first embodiment; or (c) send the received
handover request acknowledgement messages to the
source RN1 serially.

[0071] Ifthe DeNB forwards only one handoverrequest
acknowledgement message to the source RN1, that is,
in the foregoing scenarios (a) and (b), then it is a multi-
cell preparation scenario. The DeNB forwards downlink
data and/or uplink data forwarded by the source RN1 to
the node returning the handover request acknowledge-
ment message. If the DeNB forwards all the received
handover request acknowledgement messages to the
source RN1, then the DeNB forwards downlink data
and/or uplink data forwarded by the source RN1 to all
the nodes (e.g., RN2 and the target eNB) returning the
handover request acknowledgement messages.

[0072] For all the foregoing scenarios (a), (b) and (c),
the DeNB stores the downlink data and/or the uplink data
forwarded by the source RN1. Thus, the loss of user data
can be alleviated when the UE is reestablished to the cell
of the DeNB upon failure of a handover.

[0073] Step 6: if the source RN1 receives one hando-
ver request acknowledgement message, then it sends a
handover command therein to the UE. If the UE tries to
perform reestablishment to RN2 or DeNB upon a hando-
ver failure to the target eNB, then RN2 or DeNB initiates
a path switch procedure to a core network upon success-
ful reestablishment.

[0074] If the source RN1 receives multiple handover
request acknowledgement messages, then the source
RN1 decides a handover command in which one of the
handover request acknowledgement messages to be
sent to the UE. The target eNB initiates a path switch
procedure to the core network upon successful handover
of the UE.
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Third Embodiment (S1 Handover):
[0075] As illustrated in Fig.6C:

Step 1: a source eNB sends a handover request
message carrying RRC reestablishment information
of cells to a source MME. Since the source eNB can
not distinguish between an RN cell and a DeNB cell,
it may prepare RRC reestablishment information of
some cells served by the DeNB and/or cells of some
RNs served by the DeNB when preparing the RRC
reestablishment information.

Step 2: the source MME determines a target MME
and sends a forward relocation request message.
The target MME determines a target DeNB and
sends the handover request message thereto.

Step 3: the target DeNB sends the handover request
message to a target RN, e.g., RN1 as illustrated,
according to a target cell identifier in the handover
request message sent from the target MME after re-
ceiving the handover request message.

[0076] The target DeNB further performs the following
operations (which will be also applicable when the target
cell is a cell of the DeNB):

[0077] ThetargetDeNB parses atleasthandover prep-
aration information (e.g., a Source to Target Container
IE) in the handover request message after receiving the
handover request message and stores at least RRC re-
establishmentinformation of a cell managed by the target
DeNB if there is the RRC reestablishment information of
the cell managed by the target DeNB. If the source eNB
also prepares RRC reestablishment information of a cell
of another RN, then the target DeNB also forwards the
handover request message to the related RN, e.g., RN2
as illustrated.

[0078] When the target DeNB forwards the handover
request message to the other node, the target DeNB can
delete information of a cell unrelated to the other node
from the handover request message as signaling optimi-
zation, for example, the target DeNB can delete the RRC
reestablishmentinformation of the cell of the target DeNB
and the cell of RN2 from the handover request message
sent to the target RN1.

[0079] When the target DeNB forwards the handover
request message to RN2, the target DeNB can not
change the target cell identifier in the handover request
message, thatis, maintain the target cell in the handover
request message as a specific cell of RN1; or the target
DeNB can change the target cell identifier in the handover
request message, that is, modify the target cell identifier
in the handover request message to an identifier of a
specific cell of RN2.

[0080] Step4:ifthe target cell in the handover request
message received by the RN is not a cell managed by
the RN butthe RRC reestablishmentinformation includes
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information of its own cell; or if the target cell in the hando-
ver request message received by the RN is a cell man-
aged by the RN but the RRC reestablishment information
includes information of another cell than its own cell, then
the RN will not consider it as an abnormal condition, and
can ignore the RRC reestablishment information of that
cell and return a handover request acknowledgement
message to the DeNB (as in the step 3 of the first em-
bodiment).

[0081] Step 5: the target DeNB can: (a) forward to the
target MME the handover request acknowledgement
message returned from the target RN1 after receiving
the handover request acknowledgement message; or (b)
decide which one of the handover request acknowledge-
ment messages returned from a part of all of the RNs to
be forwarded to the target MME afterreceiving the hando-
ver request acknowledgement messages, where a deci-
sion criterion can be the same as that in the step 4 of the
first embodiment.

[0082] No matter whichever one of the handover re-
quest acknowledgement messages is forwarded by the
DeNB, the DeNB stores downlink data and/or uplink data
forwarded by the source eNB. Thus, the loss of user data
can be alleviated when a UE performs RRC reestablish-
ment to the cell of the DeNB upon a handover failure.
[0083] Step 6: if the source eNB receives a handover
command message sent from the source MME, then it
sends the handover command to the UE. Successful
RRC reestablishment may be possible ifthe UE performs
RRC reestablishment to RN2 or the DeNB upon a hando-
ver failure.

Fourth Embodiment (S1 Handover):

[0084] As illustrated in Fig.6D:

Step 1: a source RN prepares RRC reestablishment in-
formation of a cell with an eNB ID of the RN in addition
to RRC reestablishment information of a cell of a target
eNB when preparing RRC reestablishment information,
and sends a handover request message carrying the pre-
pared RRC reestablishment information to a DeNB serv-
ing the RN.

[0085] The source RN prepares the RRC reestablish-
ment information of such a cell with the same eNB ID of
the RN that can be determined by a measurement report
reported from a UE.

[0086] Step 2: the DeNB sends to a target MME the
handover request message sent from the RN after re-
ceiving the handover request message.

[0087] TheDeNB parses atleasthandover preparation
information (e.g., a Source to Target Container Informa-
tion IE) in the handover request message sent from the
RN after receiving the handover request message and
stores at least RRC reestablishment information of a cell
managed by the DeNB if there is the RRC reestablish-
mentinformation of the cellmanaged by the target DeNB.
[0088] Whenthe DeNB forwards the handover request
message, the DeNB can delete information of a cell un-
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related to the target node from the handover request mes-
sage as signaling optimization. For example, the DeNB
can delete the RRC reestablishment information of the
DeNB cells and the cells of another RNs.

[0089] Step 3: the source MME locates a target MME
and sends a forward relocation request message. The
target MME determines a target eNB and sends the
handover request message thereto. If the RRC reestab-
lishment information in the handover request message
received by the target eNB includes information of an-
other cell than its own cell, then the target eNB will not
consider it as an abnormal condition, and can ignore the
RRC reestablishment information of that cell. The target
eNB returns a handover request acknowledgement mes-
sage to the target MME, the target MME returns a forward
relocation response message to the source MME, the
source MME sends a handover command message to
the DeNB, and the DeNB forwards the handover com-
mand message to the RN.

[0090] Step 4: the RN sends the handover command
message to the UE, and the UE is handed over to the
target eNB. If the UE RRC reestablishment to the DeNB
is successful upon handover failure, then the DeNB ini-
tiates a path switch procedure to a core network, which
is similar to an X2 handover.

[0091] Referring to Fig.7A, an embodiment of the in-
vention further provides a wireless communication sys-
tem, which includes:

a source eNB 70 configured to send a handover re-
quest message to a target DeNB; and

the target DeNB 71 configured to receive the hando-
verrequestmessage, to parse handover preparation
information in the handover request message to ob-
tain RRC reestablishmentinformation of one or more
cells, to select RRC reestablishment information of
a cell managed by the DeNB from the obtained RRC
reestablishment information, and to store the select-
ed RRC reestablishment information.

[0092] The target DeNB 71 is further configured:

to determine whether the obtained RRC reestablishment
information of the one or more cells comprises RRC re-
establishment information of a cell managed by an RN
served by the DeNB after obtaining the RRC reestablish-
ment information and to send the handover request mes-
sage to the RN when the determination is positive.
[0093] The target DeNB 71 is further configured:

to store received uplink data and/or downlink data of a
UE forwarded by the source eNB.

[0094] Referring to Fig.7B, an embodiment of the in-
vention further provides a wireless communication sys-
tem, which includes:

a source RN 72 configured to receive a cell meas-
urement report reported from a UE, to determine a
cell with an eNB identifier of the RN according to the
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received cell measurement report, to prepare RRC
reestablishment information of the cell and to send
a handover request message carrying the prepared
RRC reestablishmentinformation to a DeNB serving
the RN; and

the DeNB 73 configured to receive the handover re-
quest message, to parse handover preparation in-
formation in the handover request message to obtain
RRC reestablishment information of one or more
cells, to select RRC reestablishment information of
a cell managed by the DeNB from the obtained RRC
reestablishment information, and to store the select-
ed RRC reestablishment information.

[0095] The DeNB is further configured:

to determine whether the obtained RRC reestablishment
information of the one or more cells comprises RRC re-
establishment information of a cell managed by an RN
served by the DeNB after obtaining the RRC reestablish-
ment information and to send the handover request mes-
sage to the RN when the determination is positive.
[0096] The DeNB is further configured:

to store received uplink data and/or downlink data of a
UE forwarded by the source RN.

[0097] Referring to Fig.8, an embodiment of the inven-
tion further provides an apparatus for sending RRC re-
establishment information, which can be applied to the
foregoing wireless communication system, and the ap-
paratus includes:

a measurement result receiving unit 80 configured
to receive a cell measurement report reported from
a UE;

a reestablishment information preparing unit 81 con-
figured to determine a cell with the same eNB iden-
tifier of the RN according to the received cell meas-
urement report and to prepare RRC reestablishment
information of the cell; and

a handover request sending unit 82 configured to
send a handover request message carrying the pre-
pared RRC reestablishment information to a DeNB.

[0098] The reestablishmentinformation preparing unit
81 is configured:

to determine whether first 20 bits of a cell identifier in the
cellmeasurement report is the same as the eNB identifier
of the RN and to determine a cell corresponding to the
cell identifier as the cell with the same eNB identifier of
the RN when the determination is positive.

[0099] The apparatus further includes:

a reestablishment information storing unit 83 configured
to receive a handover request message carrying a target
cell identifier and RRC reestablishment information,
wherein the target cell identifier is an identifier of a cell
which is not managed by the RN, and the RRC reestab-
lishmentinformation is RRC reestablishment information
of a cell managed by the RN, to store the RRC reestab-
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lishment information and to return a handover request
acknowledgment message to a node sending the hando-
ver request message.

[0100] The apparatus for sending RRC reestablish-
ment information according to the embodiment of the in-
vention can particularly be an RN.

[0101] Referringto Fig.9, an embodiment of the inven-
tion further provides an apparatus for acquiring RRC re-
establishment information, which can be applied to the
foregoing wireless communication system, and the ap-
paratus includes:

a handover request receiving unit 90 configured to
receive a handover request message;

a reestablishment information parsing unit 91 con-
figured to parse handover preparation information in
the handover request message to obtain RRC rees-
tablishment information of one or more cells; and

a reestablishment information storing unit 92 config-
ured to select RRC reestablishment information of a
cell managed by a current DeNB from the obtained
RRC reestablishment information and to store the
selected RRC reestablishment information.

[0102] The apparatus further includes:

a reestablishment information forwarding unit 93 config-
ured to determine whether the obtained RRC reestab-
lishmentinformation comprises RRC reestablishmentin-
formation of a cell managed by an RN served by the
DeNB and to send the handover request message to the
RN when the determination is positive.

[0103] The apparatus further includes:

ahandover request forwarding unit 94 configured to send
the handover request message to a target node when
the DeNB is not the target node, where the target node
is a node managing the target cell indicated in the hando-
ver request message.

[0104] The apparatus further includes:

a handover request optimizing unit 95 configured to de-
lete information of a cell unrelated to the node receiving
the handover request message from the handover re-
quest message before the handover request message
is sent, where the information of the cell includes RRC
reestablishment information.

[0105] The apparatus further includes:

a target identifier modifying unit 96 configured to modify
a target cell identifier carried in the handover request
message to an identifier of a cell managed by the RN
before the handover request message is sent.

[0106] The apparatus further includes:

afirst handover acknowledging unit 97 configured to per-
form admission control according to the handover re-
questmessage and to send ahandoverrequest acknowl-
edgement message to a source node sending the hando-
ver request message when the DeNB is a target node
and the target node is a node managing the target cell
indicated in the handover request message.

[0107] The apparatus further includes:
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a second handover acknowledging unit 98 config-
ured, when the target node is an RN served by the
DeNB, to forward to a source node sending the
handover request message a handover request ac-
knowledgement message sent from the target node
after receiving the handover request acknowledge-
ment message; or
to select one handover request acknowledgement
message from received handover request acknowl-
edgement messages sent from all or a part of specific
RNs after receiving the handover request acknowl-
edgement messages and to forward the selected
handover request acknowledgement message to a
source node sending the handover request mes-
sage, wherein the specific RNs are RNs to which the
DeNB sends the handover request message; or to
forward all the received handover request acknowl-
edgement messages to a source node sending the
handover request message.
[0108] The apparatus further includes:
a third handover acknowledging unit 99 configured,
when the target node is another eNB, to forward to
a source node sending the handover request mes-
sage a handover request acknowledgement mes-
sage sent from the target node after receiving the
handover request acknowledgement message; or
to select one handover request acknowledgement
message from received handover request acknowl-
edgement messages sent from the target node and
all or a part of specific RNs after receiving the hando-
ver request acknowledgement messages and to for-
ward the selected handover request acknowledge-
ment message to a source node sending the hando-
ver request message, wherein the specific RNs are
RNs to which the DeNB sends the handover request
message; or
to forward all the received handover request ac-
knowledgement messages to a source node sending
the handover request message.

[0109] The apparatus further includes:

adata storing unit 100 configured to store received uplink
data and/or downlink data from a UE of a source node
sending the handover request message.

[0110] The apparatus for acquiring RRC reestablish-
ment information according to the embodiment of the in-
vention can particularly be a DeNB.

[0111] Insummary, theinvention offer the following ad-
vantageous effects:

[0112] In the solutions according to the embodiments
of the invention, an RN prepares RRC reestablishment
information of a cell of a DeNB serving the RN and/or
another RN managed by the DeNB in addition to RRC
reestablishment information of a target cell when prepar-
ing RRC reestablishment information, and sends the pre-
pared RRC reestablishment information to the DeNB
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over a handover request message. The DeNB need
parse handover preparation information in the handover
request message after receiving the handover request
message and store the obtained RRC reestablishment
information of the cell managed by the DeNB. Thus, if a
UE performs RRC reestablishment to the cell managed
by the DeNB upon handover failure, then the reestab-
lishment success rate to the cell managed by the DeNB
can be greatly increased, the handover failure rate can
be decreased, the drop probability can be lowered and
user experience can be improved because the DeNB
stores the RRC reestablishment information of the cell
managed by the DeNB.

[0113] The invention has been described with refer-
ence to flow charts and/or block diagrams of the method,
the device (system) and the computer program product
according to the embodiments of the invention. It shall
be appreciated that respective flows and/or blocks in the
flow charts and/or the block diagrams and combinations
of the flows and/or the blocks in the flow charts and/or
the block diagrams can be embodied in computer pro-
gram instructions. These computer program instructions
can be loaded onto a general-purpose computer, a spe-
cific-purpose computer, an embedded processor or a
processor of another programmable data processing de-
vice to produce a machine so that the instructions exe-
cuted on the computer or the processor of the other pro-
grammable data processing device create means for per-
forming the functions specified in the flow(s) of the flow
charts and/or the block(s) of the block diagrams.

[0114] These computer program instructions can also
be stored into a computer readable memory capable of
directing the computer or the other programmable data
processing device to operate in a specific manner so that
the instructions stored in the computer readable memory
create manufactures including instruction means which
perform the functions specified in the flow(s) of the flow
charts and/or the block(s) of the block diagrams.

[0115] These computer program instructions can also
be loaded onto the computer or the other programmable
data processing device so that a series of operational
steps are performed on the computer or the other pro-
grammable data processing device to create a computer
implemented process so that the instructions executed
on the computer or the other programmable device pro-
vide steps for performing the functions specified in the
flow(s) of the flow charts and/or the block(s) of the block
diagrams.

[0116] Although the preferred embodiments of the in-
vention have been described, those skilled in the art ben-
efiting from the underlying inventive concept can make
additional modifications and variations to these embod-
iments.

[0117] Evidently those skilled in the art can make var-
ious modifications and variations to the invention without
departing from the scope of the invention. Thus the in-
vention is also intended to encompass these modifica-
tions and variations thereto so long as these modifica-
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tions and variations come into the scope of the claims
appended to the invention.

Claims

1.

A method for acquiring Radio Resource Control,
RRC, reestablishment information, comprising:
Receiving (50), by a Donor eNB, DeNB, serving a
source Relay Node, RN, from which a User Equip-
ment, UE, performs handover, or a target RN to
which a UE performs handover, a handover request
message from the source RN, when the UE performs
handover from the source RN and the DeNB is not
a target node of the handover, or from another eNB,
when the UE performs handover to the target RN;
characterized by further comprising:

Parsing (51), by the DeNB, handover prepara-
tion information in the handover request mes-
sage to obtain RRC reestablishmentinformation
of one or more cells; and

Selecting (52), by the DeNB, RRC reestablish-
mentinformation of a cellmanaged by the DeNB
from the obtained RRC reestablishment infor-
mation and storing the selected RRC reestab-
lishment information.

The method according to claim 1, wherein after ob-
taining the RRC reestablishment information of the
one or more cells, the method further comprises:
determining, by the DeNB, whether the obtained
RRC reestablishment information comprises RRC
reestablishment information of a cell managed by a
Relay Node, RN, served by the DeNB and sending
the handover request message to the RN when the
determination is positive.

The method according to claim 1 or 2, wherein after
receiving the handover request message, the meth-
od further comprises:

when the DeNB itself is not a target node, sending
the handover request message to the target node
which is a node managing the target cell indicated
in the handover request message.

The method according to claim 2, wherein before
sending, by the DeNB, the handover request mes-
sage, the method further comprises:

modifying, by the DeNB, a target cell identifier carried
in the handover request message to an identifier of
a cell managed by the corresponding RN.

The method according to claim 3, wherein if the tar-
get node is an RN served by the DeNB, the method

further comprises:

forwarding, by the DeNB, a handover request
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acknowledgementmessage sentfrom the target
node to a source node sending the handover
request message after receiving the handover
request acknowledgement message; or
selecting, by the DeNB, one handover request
acknowledgement message from received
handover request acknowledgement messages
sent from all or a part of specific RNs after re-
ceiving the handover request acknowledgement
messages and forwarding the selected hando-
ver request acknowledgement message to a
source node sending the handover request
message, wherein the specific RNs are RNs to
which the DeNB sends the handover request
message; or

forwarding, by the DeNB, all the received hando-
ver request acknowledgement messages to a
source node sending the handover request
message.

6. The method according to claim 3, wherein if the tar-

get node is another eNB, the method further com-
prises:

forwarding, by the DeNB, a handover request
acknowledgementmessage sentfrom the target
node to a source node sending the handover
request message after receiving the handover
request acknowledgement message; or
selecting, by the DeNB, one handover request
acknowledgement message from received
handover request acknowledgement messages
sent from the target node and all or a part of
specific RNs after receiving the handover re-
quest acknowledgement messages and for-
warding the selected handover request ac-
knowledgement message to a source node
sending the handover request message, where-
in the specific RNs are RNs to which the DeNB
sends the handover request message; or
forwarding, by the DeNB, all the received hando-
ver request acknowledgement messages to a
source node sending the handover request
message.

7. The method according to claim 6, further comprising:

determining, by the other eNB, a non-abnormal
condition after receiving the handover request
message and when the RRC reestablishment
information carried in the handover request
message comprises RRC reestablishment in-
formation of a cell which is not managed by the
other eNB; and

returning, by the other eNB, a handover request
acknowledgement message to the DeNB.

8. An apparatus, in a Donor eNB, DeNB, serving a
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source Relay Node, RN, from which a User Equip-
ment, UE, performs handover, or a target RN to
which a UE performs handover, for acquiring Radio
Resource Control, RRC, reestablishment informa-
tion, comprising:

a handover request receiving unit (90) configured to
receive a handover request message from the
source RN, when the UE performs handover from
the source RN and the DeNB is not a target node of
the handover, or from another eNB, when the UE
performs handover to the target RN; characterized
by further comprising:

a reestablishment information parsing unit (91)
configured to parse handover preparation infor-
mation in the handover request message to ob-
tain RRC reestablishment information of one or
more cells; and

a reestablishment information storing unit (92)
configured to select RRC reestablishment infor-
mation of a cell managed by the DeNB from the
obtained RRC reestablishment information and
to store the selected RRC reestablishment in-
formation.

The apparatus according to claim 8, further compris-
ing:

a reestablishment information forwarding unit (93)
configured to determine whether the obtained RRC
reestablishment information comprises RRC rees-
tablishmentinformation of a cell managed by a Relay
Node, RN, served by the DeNB and to send the
handover request message to the RN when the de-
termination is positive.

The apparatus according to claim 8 or 9, further com-
prising:

a handover request forwarding unit (94) configured
to send the handover request message to a target
node when the DeNB is not the target node, wherein
the target node is a node managing a cell corre-
sponding to a target cell identifier carried in the
handover request message.

The apparatus according to claim 9, further compris-
ing:

a target identifier modifying unit (96) configured to
modify a target cell identifier carried in the handover
request message to an identifier of a cell managed
by the RN before the handover request message is
sent.

The apparatus according to claim 10, further com-
prising:

a second handover acknowledging unit (98)
configured, when the target node is an RN
served by the DeNB, to forward to a source node
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sending the handover request message a
handover request acknowledgement message
sent from the target node after receiving the
handover request acknowledgement message;
or

to select one handover request acknowledge-
ment message from received handover request
acknowledgement messages sent from all or a
part of specific RNs after receiving the handover
requestacknowledgement messages and to for-
ward the selected handover request acknowl-
edgement message to a source node sending
the handover request message, wherein the
specific RNs are RNs to which the DeNB sends
the handover request message; or

to forward all the received handover request ac-
knowledgement messages to a source node
sending the handover request message.

13. The apparatus according to claim 10, further com-

prising:

a third handover acknowledging unit (99) con-
figured, when the target node is another eNB,
to forward to a source node sending the hando-
ver request message a handover request ac-
knowledgement message sent from the target
node after receiving the handover request ac-
knowledgement message; or

to select one handover request acknowledge-
ment message from received handover request
acknowledgement messages sent from the tar-
get node and all or a part of specific RNs after
receiving the handover request acknowledge-
ment messages and to forward the selected
handover request acknowledgement message
to a source node sending the handover request
message, wherein the specific RNs are RNs to
which the DeNB sends the handover request
message; or

to forward all the received handover request ac-
knowledgement messages to a source node
sending the handover request message.

Patentanspriiche

1.

Verfahren zur Erlangung von RRC (Radio Resource
Control) Wiederherstellungsinformationen, umfas-
send:

Empfangen (50), durch einen Donor eNB, DeNB, der
einen Quellvermittlungsknoten, RN, von dem eine
Nutzerausristung, UE, eine Ubergabe durchfiihrt,
oder einen Zielvermittlungsknoten RN bedient, an
den eine Nutzerausriistung eine Ubergabe durch-
fiihrt, einer Ubergabeanforderungsnachricht von
dem Quellvermittlungsknoten, wenn die UE die
Ubergabe von dem Quellvermittiungsknoten durch-
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fihrt und der DeNB nicht ein Zielknoten der Uber-
gabe ist, oder von einem andere NB, wenn die UE
die Ubergabe an den Zielvermittiungsknoten durch-
fuhrt; dadurch gekennzeichnet, dass es ferner um-
fasst:

Parsen (51), durch den DeNB, von Ubergabe-
vorbereitungsinformationen in der Ubergabean-
forderungsnachricht, um RRC-Wiederherstel-
lungsinformationen von einer oder mehr Zellen
zu erhalten; und

Auswahlen (52), durch den DeNB, von RRC-
Widerherstellungsinformationen einer Zelle, die
durch den DeNB verwaltet wird, aus den erhal-
tenen RRC-Wiederherstellungsinformationen
und Speichern der ausgewahlten RRC-Wieder-
herstellungsinformationen.

Verfahren nach Anspruch 1, wobei nach dem Erhal-
ten der RRC-Wiederherstellungsinformationen der
einen oder mehr Zellen das Verfahren ferner um-
fasst:

Bestimmen, durch den DeNB, ob die erhaltenen
RRC Wiederherstellungsinformationen RRC Wie-
derherstellungsinformationen einer Zelle, die von ei-
nem Vermittlungsknoten, RN, der von dem DeNB
bedient wird, verwaltet wird, aufweisen, und Senden
einer Ubergabeanforderungsnachricht an den Ver-
mittlungsknoten, RN, wenn die Bestimmung positiv
ist.

Verfahren nach Anspruch 1 oder 2, wobei das Ver-
fahren, nach dem Empfangen der Ubergabeanfor-
derungsnachricht, ferner umfasst:

wenn der DeNB selbst kein Zielknoten ist, Senden
der Ubergabeanforderungsnachricht an den Ziel-
knoten, welcher ein Knoten ist, der die Zielzelle ver-
waltet, die in der Ubergabeanforderungsnachricht
angegeben ist.

Verfahren nach Anspruch 2, wobei, vor dem Senden
der Ubergabeanforderungsnachricht durch den
DeNB das Verfahren ferner umfasst:

Modifizieren, durch den DeNB, eines Zielzellen-
Identifikators, der in Ubergabeanforderungsnach-
richt getragen wird, in einen Identifikator einer Zelle,
die von dem entsprechenden Vermittlungsknoten,
RN verwaltet wird.

Verfahren nach Anspruch 3, wobei, wenn der Ziel-
knoten ein Vermittlungsknoten, RN ist, der von dem
DeNB bedient wird, das Verfahren ferner umfasst:

Weiterleiten, durch den DeNB, einer
Ubergabeanforderungsbestatigungsnachricht,

die von dem Zielknoten an einen Quellknoten
gesendet wird, der die Ubergabeanforderungs-
nachricht sendet, nachdem er die Ubergabean-
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forderungsbestatigungsnachricht empfangen
hat; oder
Auswahlen, durch den DeNB, einer

Ubergabeanforderungsbestatigungsnachricht
aus empfangenen Ubergabeanforderungsbe-
statigungsnachrichten, die von allen oder einem
Teil derkonkreten Vermittlungsknoten, RNs, ge-
sendet wurden, nach dem Empfangen der
Ubergabeanforderungsbestatigungsnachrich-
ten, und Weiterleiten der ausgewahlten
Ubergabeanforderungsbestatigungsnachricht
an einen Quellknoten, der die Ubergabeanfor—
derungsnachricht sendet, wobei die konkreten
Vermittlungsknoten, RNs, Vermittlungsknoten
RNs sind, an die der DeNB die Ubergabeanfor—
derungsnachricht sendet; oder

Weiterleiten, durch den DeNB, aller empfange-
nen Ubergabeanforderungsbestatigungsnach-
richten an einen Quellknoten, der die Uberga-
beanforderungsnachricht sendet.

6. Verfahren nach Anspruch 3, wobei, wenn der Ziel-

knoten ein weiterer eNB ist, das Verfahren ferner
umfasst:

Weiterleiten, durch den DeNB, einer
Ubergabeanforderungsbestatigungsnachricht,

die von dem Zielknoten an einen Quellknoten
gesendet wurde, der die Ubergabeanforde-
rungsnachricht nach dem Empfangen der
Ubergabeanforderungsbestatigungsnachricht

sendet; oder

Auswahlen, durch den DeNB, einer
Ubergabeanforderungsbestatigungsnachricht

aus empfangenen Ubergabeanforderungsbe-
statigungsnachrichten, die von dem Zielknoten,
und allen oder einen Teil von konkreten Vermitt-
lungsknoten RNs gesendet wurden, und Wei-
terleiten der ausgewéhlten Ubergabeanforde-
rungsbestatigungsnachrichten an einen Quell-
knoten, der die Ubergabeanforderungsnach-
richt versendet, wobei die konkreten Vermitt-
lungsknoten RN Vermittlungsknoten RN sind,
an die der DeNB die Ubergabeanforderungs-
nachricht sendet; oder

Weiterleiten, durch den DeNB, aller empfange-
nen Ubergabeanforderungsbestatigungsnach-
richten an einen Quellknoten, der die Uberga-
beanforderungsnachricht versendet.

7. Verfahren nach Anspruch 6, ferner umfassend:

Bestimmen, durch den anderen eNB, eines ab-
normen Zustands nach dem Empfangen der
Ubergabeanforderungsnachricht, und wenn die
RRC-Wiederherstellungsinformationen, die in
der Ubergabeanforderungsnachricht getragen
werden, RRC-Wiederherstellungsinformatio-
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nen einer Zelle aufweisen, die nicht von dem
anderen eNB verwaltet wird; und
Zurtickschicken, durch den anderen eNB, einer
Ubergabeanforderungsbestatigungsnachricht
an den DeNB.

Vorrichtung in einem Donor eNB, DeNB, der einen
Quellvermittlungsknoten, RN, von dem eine Nutze-
rausriistung, UE, eine Ubergabe durchflihrt, oder ei-
nen Zielvermittlungsknoten, an den eine Nutzeraus-
ristung eine Ubergabe durchfihrt, bedient,um RRC
(Radio Resource Control) Wiederherstellungsinfor-
mationen zu erlangen, aufweisend:

eine Ubergabeanforderungsempfangseinheit (90),
die eingerichtet ist, eine Ubergabeanforderungs-
nachricht von dem Quellvermittlungsknoten, RN, zu
empfangen, wenn die Nutzerausristung, UE, eine
Ubergabe von dem Quellvermittlungsknoten durch-
fihrt und der DeNB kein Zielknoten der Ubergabe
ist, oder von einem anderen eNB durchfiihrt, wenn
die Nutzerausristung, UE, eine Ubergabe an den
Zielvermittlungsknoten durchfiihrt, dadurch ge-
kennzeichnet, dass sie ferner aufweist:

eine Einheit (91) zum Parsen von Wiederher-
stellungsinformationen, die eingerichtet ist, eine
Ubergabevorbereitungsinformation in der Uber-
gabebestatigungsnachricht zu parsen, um RRC
Wiederherstellungsinformationen von einer
oder mehr Zellen zu erhalten; und

eine Einheit (92) zum Speichern von Wiederher-
stellungsinformationen, die eingerichtet ist,
RRC Wiederherstellungsinformationen einer
von dem DeNB verwalteten Zelle aus den emp-
fangenen RRC Wiederherstellungsinformatio-
nen auszuwahlen und die ausgewahlten RRC
Wiederherstellungsinformationen zu speichern.

Vorrichtung nach Anspruch 8, ferner aufweisend:
eine Einheit (93) zum Weiterleiten von Wiederher-
stellungsinformationen, die eingerichtet ist, zu be-
stimmen, ob die erhaltenen RRC Wiederherstel-
lungsinformationen RRC Wiederherstellungsinfor-
mationen einer von einem Vermittlungsknoten, RN,
umfassen, der von dem DeNB bedient wird, und die
Ubergabeanforderungsnachricht an den Vermitt-
lungsknoten, RN zu versenden, wenn die Bestim-
mung positiv ist.

Vorrichtung nach Anspruch 8 oder 9, ferner aufwei-
send:

eine Einheit (94) zum Weiterleiten der Ubergabean-
forderung, die eingerichtet ist, die Ubergabenach-
richt an einen Zielknoten zu versenden, wenn der
DeNB nicht der Zielknoten ist, wobei der Zielknoten
ein Knoten ist, der eine Zelle verwaltet, die einem
Zielzellen-ldentifikator entspricht, der in der Uberga-
beanforderungsnachricht getragen wird.
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Vorrichtung nach Anspruch 9, ferner aufweisend:
eine Einheit (96) zum Modifizieren des Zielzellen-
Identifikators, der in der Ubergabeanforderungs-
nachricht getragen wird, in einen Identifikator einer
Zelle zumodifizieren, die von dem RN verwaltet wird,
bevor die Ubergabeanforderungsnachricht versen-
det wird.

Vorrichtung nach Anspruch 10, ferner aufweisend:
eine zweite Ubergabeanforderungsbestatigungs-
einheit (98), die eingerichtet ist, wenn der Zielknoten
ein Quellknoten RN ist, der von dem DeNB bedient
wird, eine Ubergabeanforderungsbestatigungs-
nachricht, die von dem Zielknoten nach dem Emp-
fangen der Ubergabebestatigungsnachricht versen-
detwurde, weiterzuleiten; oder eine Ubergabeanfor—
derungsbestatigungsnachricht aus empfangenen
Ubergabeanforderungsbestitigungsnachrichten
auszuwahlen, die von allen oder einem Teil konkre-
ter Quellknoten RN versendet wurden, nach dem
Empfang der Ubergabeanforderungsbestatigungs-
nachrichten, und die ausgewahlte Ubergabeanfor-
derungsbestatigungsnachricht an einen Quellkno-
ten RN weiterzuleiten, der die Ubergabeanforde-
rungsnachricht versendet, wobei die konkreten
Quellknoten, RN, Quellknoten RN sind, an die der
DeNB die Ubergabeanforderungsnachricht versen-
det.

Vorrichtung nach Anspruch 10, ferner aufweisend:

eine dritte  Ubergabeanforderungsbestati-
gungseinheit (99), die eingerichtet ist, wenn der
Zielknoten ein weiterer eNB ist, eine
Ubergabeanforderungsbestatigungsnachricht,
die von dem Zielknoten nach dem Empfangen
der Ubergabeanforderungsbestétigungsnach-
richt versendet wurde, an einen Quellknoten zu
senden; oder

eine Ubergabeanforderungsbestétigungsnach-
richtaus empfangenen Ubergabeanforderungs-
bestatigungsnachrichten auszuwahlen, die von
dem Zielknoten und allen oder einem Teil von
konkreten Quellknoten RNs nach dem Empfan-
gen der Ubergabeanforderungsbestatigungs-
nachrichten versendet wurden; und die ausge-
wihlte  Ubergabeanforderungsbestatigungs-
nachricht an einen Quellknoten weiterzuleiten,
der die Ubergabeanforderungsnachricht ver-
sendet, wobei die konkreten Quellknoten RN
Quellknoten RN sind, an die der DeNB die Uber-
gabeanforderungsnachricht versendet; oder
alle empfangenen Ubergabeanforderungsbe-
statigungsnachrichten an einen Quellknoten
weiterzuleiten, der die Ubergabeanforderungs-
nachricht versendet.
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Revendications

Procédé destiné a acquérir des informations de ré-
tablissement de RRC (Radio Resource Control,
commande de ressources radio), comprenant les
étapes suivantes : recevoir (50), par un noeud évo-
lué B donneur (Donor eNB, DeNB), desservant un
noeud de relais source (RN, Relay Node), a partir
duquel un équipement utilisateur (UE, User Equip-
ment) réalise un transfert intercellulaire, ou un RN
cible, vers lequel un UE réalise un transfert intercel-
lulaire, un message de demande de transfert inter-
cellulaire provenant du RN source, lorsque 'UE réa-
lise un transfert intercellulaire a partir du RN source
et le DeNB n’est pas un noeud cible du transfert in-
tercellulaire, ou provenant d’'un autre eNB, lorsque
I'UE réalise un transfert intercellulaire vers le RN ci-
ble, caractérisé en ce qu’il comprend en outre les
étapes suivantes :

analyser (51), par le DeNB, des informations de
préparation de transfert intercellulaire dans le
message de demande de transfert intercellulai-
re afin d’'obtenir des informations de rétablisse-
ment de RRC d’une ou de plusieurs cellules, et
sélectionner (52), parle DeNB, des informations
de rétablissement de RRC d’une cellule gérée
par le DeNB a partir d’informations de rétablis-
sement de RRC obtenues, et stocker les infor-
mations de rétablissement de RRC sélection-
nées.

Procédé selon la revendication 1, dans lequel aprés
obtention des informations de rétablissement de
RRC de I'une ou de plusieurs cellules, le procédé
comprend en outre I'étape suivante :

déterminer, par le DeNB, si les informations de ré-
tablissementde RRC obtenues comprennentdesin-
formations de rétablissement de RRC d’une cellule
gérée par un noeud de relais, RN, desservi par le
DeNB, et envoyer le message de demande de trans-
fertintercellulaire au RN lorsque la détermination est
positive.

Procédé selon la revendication 1 ou 2, dans lequel
apres réception du message de demande de trans-
fert intercellulaire, le procédé comprend en outre
I'étape suivante :

lorsque le DeNB lui-méme n’est pas un noeud cible,
envoyer le message de demande de transfert inter-
cellulaire au noeud cible, lequel est un noeud gérant
la cellule cible indiquée dans le message de deman-
de de transfert intercellulaire.

Procédé selon la revendication 2, dans lequel avant
envoi, par le DeNB, du message de demande de
transfert intercellulaire, le procédé comprend en
outre I'étape suivante :
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modifier, par le DeNB, un identifiant de cellule cible
porté dans le message de demande de transfert in-
tercellulaire en un identifiant d’une cellule gérée par
le RN correspondant.

Procédé selon la revendication 3, dans lequel si le
noeud cible est un RN desservi par le DeNB, le pro-
cédé comprend en outre les étapes suivantes :

réacheminer, par le DeNB, un message d’accu-
sé réception de demande de transfert intercel-
lulaire envoyé du noeud cible a un noeud source
envoyant le message de demande de transfert
intercellulaire apres réception du message d’ac-
cusé réception de demande de transfert inter-
cellulaire, ou

sélectionner, par le DeNB, un message d’accu-
sé réception de demande de transfert intercel-
lulaire parmi des messages d’accuseé réception
de demande de transfert intercellulaire regus
envoyés a partir de la totalité ou d’'une partie de
RN spécifiques apres réception des messages
d’accusé réception de demande de transfert in-
tercellulaire, et réacheminer le message d’ac-
cusé réception de demande de transfert inter-
cellulaire sélectionné vers un noeud source en-
voyant le message de demande de transfert in-
tercellulaire, dans lequel les RN spécifiques
sont des RN auxquels le DeNB envoie le mes-
sage de demande de transfert intercellulaire, ou
réacheminer, par le DeNB, la totalité des mes-
sages d’accusé réception de demande de trans-
fert intercellulaire regus vers un noeud source
envoyant le message de demande de transfert
intercellulaire.

Procédé selon la revendication 3, dans lequel si le
noeud cible est un autre eNB, le procédé comprend
en outre les étapes suivantes :

réacheminer, par le DeNB, un message d’accu-
sé réception de demande de transfert intercel-
lulaire envoyé du noeud cible a un noeud source
envoyant le message de demande de transfert
intercellulaire apres réception du message d’ac-
cusé réception de demande de transfert inter-
cellulaire, ou

sélectionner, par le DeNB, un message d’accu-
sé réception de demande de transfert intercel-
lulaire parmi des messages d’accusé réception
de demande de transfert intercellulaire regus
envoyés a partir du noeud cible et de la totalité
ou d’une partie de RN spécifiques apres récep-
tion des messages d’accusé réception de de-
mande de transfert intercellulaire, et réachemi-
ner le message d’accusé réception de demande
de transfert intercellulaire sélectionné vers un
noeud source envoyant le message de deman-
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de de transfert intercellulaire, dans lequel les
RN spécifiques sont des RN auxquels le DeNB
envoie le message de demande de transfert in-
tercellulaire, ou

réacheminer, par le DeNB, la totalité des mes-
sages d’accusé réception de demande de trans-
fert intercellulaire regus vers un noeud source
envoyant le message de demande de transfert
intercellulaire.

Procédé selon la revendication 6, comprenant en
outre I'étape suivante :

déterminer, par I'autre eNB, une condition non
anormale aprés réception du message de de-
mande de transfert intercellulaire et lorsque les
informations de rétablissement de RRC portées
dans le message de demande de transfert in-
tercellulaire comprennent des informations de
rétablissement de RRC d’une cellule qui n’est
pas gérée par l'autre eNB, et

retourner, par I'autre eNB, un message d’accu-
sé réception de demande de transfert intercel-
lulaire vers le DeNB.

Appareil dans un noeud évolué B donneur (DeNB),
desservant un noeud de relais source (RN), a partir
duquel un équipement utilisateur (UE) réalise un
transfert intercellulaire, ou un RN cible, vers lequel
un UE réalise un transfert intercellulaire pour acqué-
rir des informations de rétablissement de RRC,
comprenant :

une unité de réception de demande de transfert in-
tercellulaire (90), configurée pour recevoir un mes-
sage de demande de transfert intercellulaire prove-
nant du RN source, lorsque I'UE réalise un transfert
intercellulaire a partir du RN source et que le DeNB
n’est pas un noeud cible du transfert intercellulaire,
ou provenant d’un autre eNB, lorsque 'UE réalise
un transfert intercellulaire vers le RN cible, caracté-
risé en ce qu’il comprend en outre :

une unité d’analyse d’informations de rétablis-
sement (91), configurée pour analyser des in-
formations de préparation de transfert intercel-
lulaire dans le message de demande de trans-
fertintercellulaire afin d’obtenir des informations
derétablissement de RRC d’une ou de plusieurs
cellules, et

une unité de stockage d’informations de réta-
blissement (92), configurée pour sélectionner
des informations de rétablissement de RRC
d’une cellule gérée par le DeNB a partir d’infor-
mations de rétablissement de RRC obtenues,
et pour stocker les informations de rétablisse-
ment de RRC sélectionnées.

9. Appareil selon la revendication 8, comprenant en
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outre I'étape suivante :

une unité de réacheminement d’informations de ré-
tablissement (93) configurée pour déterminer si les
informations de rétablissement de RRC obtenues
comprennent des informations de rétablissement de
RRC d'une cellule gérée par un noeud de relais, RN,
desservi par le DeNB, et pour envoyer le message
de demande de transfert intercellulaire au RN lors-
que la détermination est positive.

Appareil selon la revendication 8 ou 9, comprenant
en outre :

une unité de réacheminementde demande de trans-
fert intercellulaire (94), configurée pour envoyer le
message de demande de transfert intercellulaire
vers un noeud cible, lorsque le DeNB n’est pas le
noeud cible, dans lequel le noeud cible est un noeud
gérant la cellule correspondant a un identifiant de
cellule cible porté dans le message de demande de
transfert intercellulaire.

Appareil selon la revendication 9, comprenant en
outre :

une unité de modification d’identifiant cible (96), con-
figurée pour modifier un identifiant de cellule cible
porté dans le message de demande de transfert in-
tercellulaire en un identifiant d’une cellule gérée par
le RN correspondant avant que le message de de-
mande de transfert intercellulaire ne soit envoyé.

Appareil selon la revendication 10, comprenant en
outre :

une deuxiéme unité d’accusé réception de
transfert intercellulaire (98), configurée pour
réacheminer, lorsque le noeud cible est un RN
desservi par le DeNB, vers un noeud source en-
voyant le message de demande de transfert in-
tercellulaire, un message d’accusé réception de
demande de transfert intercellulaire envoyé a
partir du noeud cible aprés réception du messa-
ge d’accuseé réception de demande de transfert
intercellulaire, ou

sélectionner un message d’accusé réception de
demande de transfert intercellulaire parmi des
messages d’accusé réception de demande de
transfertintercellulaire regus envoyés a partirde
la totalité ou d'une partie de RN spécifiques
apres réception des messages d’accusé récep-
tion de demande de transfert intercellulaire, et
réacheminer le message d’accuseé réception de
demande de transfert intercellulaire sélectionné
vers un noeud source envoyant le message de
demande de transfertintercellulaire, danslequel
les RN spécifiques sont des RN auxquels le
DeNB envoie le message de demande de trans-
fert intercellulaire, ou

réacheminer la totalité des messages d’accusé
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réception de demande de transfert intercellulai-
re regus vers un noeud source envoyant le mes-
sage de demande de transfert intercellulaire.

13. Appareil selon la revendication 10, comprenanten 5
outre :

une troisieme unité d’accusé réception de trans-

fert intercellulaire (99), configurée pour réache-
miner, lorsque le noeud cible est un autre eNB, 70
vers un noeud source envoyant le message de
demande de transfert intercellulaire, un messa-

ge d’accusé réception de demande de transfert
intercellulaire envoyé a partir du noeud cible
apres réception dumessage d’accusé réception 15
de demande de transfert intercellulaire, ou
sélectionner un message d’accusé réception de
demande de transfert intercellulaire parmi des
messages d’accusé réception de demande de
transfertintercellulaire regus envoyés a partirdu 20
noeud cible et de la totalité ou d’'une partie de

RN spécifiques apres réception des messages
d’accusé réception de demande de transfert in-
tercellulaire, et réacheminer le message d’'ac-
cusé réception de demande de transfert inter- 25
cellulaire sélectionné vers un noeud source en-
voyant le message de demande de transfert in-
tercellulaire, dans lequel les RN spécifiques
sont des RN auxquels le DeNB envoie le mes-
sage de demande de transfert intercellulaire, ou 30
réacheminer la totalité des messages d’accusé
réception de demande de transfert intercellulai-

re regus vers un noeud source envoyant le mes-

sage de demande de transfert intercellulaire.
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